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ABSTRACT. A total of 131 infants were monitored from birth through' 
the first year of life for respiratory viral infection' and illness 
and' evaluated for the relationship that these had to certain social 
and familial factors. The results showed no general patterns of 
association between viral infection and the study factors, but 
there were several significant individual associations. Excess 
influenza virus infection was found for black infants, infants 
with at least one sibling, and especially those with school age 
siblings- Rhinovirus infection rates were highest among girls 
attending daycare. In addition, significantly higher rates of 
lower respiratory disease (LRD) were seen in daycare in'fants and 
low socioeconomic infants and a definite trend to increasing amounts 
of LRD was seen with increasing family size. Protection from :^D 
seen in girls was apparently lost in daycare. No convincing 
differences for viral infection or respiratory illness were seen 
with parental smoking as an isolated factor. 
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fXJMKAJtY A total of 131 ixifants were momtored from birth through the first year of life for 
respiratory viral infection and illness and evaluated for the relationship that these had to certain 
social and familial facton. The results showed no general: pauems of association between viral 
infection and the study factors, but there were several significant individual associations. Excess 
influenza virus infection was found for black infants, infants with at least one sibling, and especially 
those with school age siblings. Rhinovirus infection rates were highest among girb auending 
daycare. In addiuon, significantly higher rates of lower respiratory disease (LRD) were seen in 
daycare infants and low socioeconomic infants and a definite trend to mcreasing amounts of LRD 
was seen with increasing family size. Protection from LRD seen in girls was apparently lost in 
daycare. Ho convincing differences for viral infection or respiratory illness were seen with parental 
smoking as an isolated laaor. 


Viral respiratory Qlness is a major cause of morbidity 
and mortaiity in infancy . QuJdren under 1 year of ige 
have the highest inddence of acute respiratory 
iHhess'*^ and most are apparently caused by viruses.'< 
Social and family factors influence the incidence of 
tUness during inf^cy^ but documented infectioa 
rates have ^en less frequently studied. For this 
reason we examined both infection and Alness during 
the first year oflife oM31 infants followed up in the 
Houston Family Study between 1975 and 1980. 

Maleriabagad methods 


foi sampling of all illnesses. Diagnoses were made by 
a physidan, nurse, or pbysidan't assistant. 

Records of all clinic^ contacts were available for 
review of fllncsscs. Upper respiratory fllnesses (URI) 
were categorised as afebrile, febrile, or otitis media. 
For lower respiratory disease (LRD), the categories 
were laryngotracheobronchitis (LTB), bronchiolitis, 
or pneumonia. On review, illnesses lasting more than 
two weeks could usually be reinterpreted as two or 
more illnesses. When difficulty arose as to the nature 
or duratSoo of an illness, the impressions of people 
seeing the child during the lliness were used. 


ttCtUITMZHT AHD MOHITOIINO 
General methods used in the Houston FtmDy Study 
have been Rported prcviotisly,’^ A total of 131 
infants were observed for the first year of life from 
1975 to 1980. In 1975-d recruitment of pregnant 
women took place at Jefferson Davis, a county 
hospital; thereafter ill reenuting was from the 
community at Urge at an average of two or three 
families a month; The infants had blood obtained at 
birth (cord blood) and at 4,8, and 12 months of age. 
Home visits were made every week during 5it 
respiratory virus season (biweekly at other times) for 
history and physical examination and to obtain nasal 
wash specimens for virus oAture from infants. 
Additional home or dinic visits were made u needed 


LABOIATOEY HZTKODS 

Tiuue ctiltures used for virus isolation were rhesus 
monkey kidney, MDC3C, LLC-MK2, HEP.2, and 
W1.38.**“ Some specimens were inoculated into 
fertilised benY eggs.'* Serological tests included 
haemigglutination inhibition for influenza A and S'* 
and microneutralisation for respiratory syncytial 
virus (RSV), parainfluenza virus types 3 (para 3),'* 
and influenza A and B.'* Fourfold rise in antibody 
litre (or failure of passively acquired antibody to fall) 
was considered evidence of infection. 

SOCIAL AND FAMILY FACTOXS 

Personal and family dau were obtained on 

enrolment and then recorded for each subsequent 
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year. Six fictors were studied: sex, race, parental 
smoking, socioeconomic class, number of siblings, 
and ancodince at dsycarc. Race was white or non^ 
white with the Utter including blacks and Ktexicao* 
Americans, An infant was considered exposed to 
parental smoking if either mother or father or a live- 
in Teiadve smok^ five or more cigarettes a day. An 
infant was considered a daycare attender if 
aueodance at a daycare fadliry or mother's day out 
(sponsored by local churches) was consistent for at 
least five months. Finally, socioeconomic class was 
^‘low*’ if the family was eligible for the county 
hospital or made less than $ 12 000 a year, ^'inedium^’ 
if the family had private medical insurance or made 
more than S12 000 a year, and **high” if the family 
bad private medical insurance, made more than 
S12 ck)0 a ycar, any one orl>oth parents had attended 
at least three years of college. 

AKAtYStS 

Viral infection/and respiratory illness rates were 
analysed for eacb^amily factor category. The mean 
number of infections or illnesses was calculated from 
the total number of episodes and reponed as the rate 
per 100 child years.Ou-square analysis was done on 
the distribution of the data. 

Kesuhs 

From 1976 to 1980, 92 infanu (including three seu 
of twins) from 75 ftmilies were followed up. There 
were 59 whites, 24 blacks, and nine Mexican- 
Americans. Forty two per cent of the bUck and 
Mexican-Afflcrican famUtes were In the low 
sodoeconomic group compared with 15% of the 
white famOies. The 39 infanu studied from spring 
1975 to spring 1976 will be included in selected 
analyses only because of sodoeconomic imbalance 
(38 of 39 in low sodoeconomic dass) and some 
limiution in deuiled dinical information on minor or 
non-infiueztza A illnesses, or both, during this first 
study year. This group was composed of 13 white, 21 
black, and five Medcan-Americao infants. 

VJXUl IKSaCTION 

The figure shows the number of infections 
documented ter the four viruses where serology was 
''used in addition to virus tsolation. Respiratory 
syncytial virus (RSV) had the largest propordon of 
i^ectioQS ideotified by serological methods alone 
(63%). Of 40 influenza A and B infections (35 type A 
and five type B), 40% were identified by serology 
alone. In addition, 42% of the parainfluenza type 3 
(para 3) mfeefions were identified by serology alone. 
The remainder of the infections shown in tables 1 and 
2 for these four agents were identified by isolation 
aJboe or tsolation plus fourfold serological rise. 


Table 1 shows the virus infection according to the 
Kiected social and family factors. In general, these 
factors were nor significantly related to rates of 
proved viral infection. There were, however,, some 
interesting exceptions. 

Adenovirus infection rates were significantly 
associated with the number of siblings and dhycare 
attendance. Infanu with one sibling bad the highest 
rate of infection while those with no siblinp had the 
lowest Infanu with one sibling more often attended 
daycare (41%) when compared with those with none 
or two or more sibling infanu (19% and 15% 
respectively); this may have mfiuenced the chi square 
results. Numbers became too small when further 
analyses of daycare by number of siblings was done 
for adenovirus infection so the influence of the two 
factors could not be separated. 

Both sex and daycare attendance were significantly 
associated with rhinovirus infection. Girls attending 
daycare had a much higher rate of rhinovirus 
infection (169) than did boy daycare tttenders (50) 
or all infanu not in daycare (48). In addition, 54% of 
girl daycare menders bad multiple tefections 
compared with 20% of the boys: 77% of girls in 
daycare had had at least one infection compared with 
53% for ail infanu combined. 

Seventy four per cent of low sodoeconomic dass 
infanu had had at least one pan 3 infection 
compared with 47% for medium sodoeconomic dass 
and 54% for high, and this is reflected in the trend 
(not significant) in overall infection rates. None of 
the viruses considered was significantiy associated 
with parental smoking fo^ 1976-80. A significant 
relationship was found only for RSV and smoking 
mothers at home (p** 0*020) when 1975-6 dau were 
iaduded. 



Evidenct ofnspirmory syficytial, paroihfiiumte type 5 , tmd 
infiutnio A mnj B virus inftehon in study Houston . 

Family Study 1975 — 80 . Serological rise included Jmlurt of 
fell of passively acquired maternal andbody. 
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Table 1 Virus infitcsiofi mm per 200 chiid yem for III in^na according m sex, race, smoking, 

Number ofubUnp end daycare: Hous ton FamUy Study, 1976^0. _ 


2023382903 



Source; https;//www.industrydocuments.ucsf.edu/docs/snyx0000 



Social faaon and mpiratory viruses 


45 


Table 5 tnjtumze A and B injtaion ime per 100 child the study infants had evidence of infection and 80% 
ften according to scUcud todnl and family factors, of these had school tse tibUnes. 
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Influenza A and B infection was also significantly 
feUted to number of siblings as was influenza A alone 
(p“0-0l3). A stronger assodation was seen when 
comparing none with two or more siblings 
(pw0*008). These relationships with' number of 
^linp were not seen with the 1976-^0 dau only. 

Independence between race and number of 
sTblinp for low socioeconomic infants was suggested 
by analysing all three factors simultaneously. There 
was a trend towards increase in the rate of infection 
with number of siblings for both white and non-white 
in the low sodoeconomic group;: non-white infants 
had higher rates compared with white in each sibling 
^category. This was not seen in any other 
aodoeconoimc group or for the data as whole. Most 
influenza A and B infections (25/40), however, 
occurred in the low socioeconoinic infants (mostly 
due to the AA^ictoria epidemic of 1975-6) and 
numbers were too small m other comparisons. 
Regardless of bow the dku were grouped, all 
analyses comparing infants with no siblings with 
tinfints with one or two or more siblings showed lower 
rates of infection in those without siblings. In 
addition to the assodation with number of siblings, 
70% of infants with two or more siblings had at leut 
•one school aged sibling, whereas for those with only 
one, the sibling tended to be of preschool age (15% 
school aged). During the epidemic of 1975-6, 38% of 


aESTMAToay illness 

Respiratory lUness rates are shown in table 2 
according to the selected social and family factors. In 
general, the signiflcant relationships and interesting 
trends found were in the area of more severe Qlneu. 
As shown in the first two columns of table 2, boys had 
higher rates of illness in several of the diagnostic 
categories but none of these trends was significant 
The rate of total LRD varied significantly with both 
sodoeconomic class (low v high only) and daycare 
attendance, and a similar trend was noted with 
increasing number of siblings. There were indications 
that all three factors may affect total LRD 
independeody. The larger families were distributed 
almost equally among all three sodoeconomic 
dasses, although low and medium dasses had higher 
percenuges of families with two or more slblinp (low 
39%^ medium 38%, high 19%). Rates of total LRD 
for infants with two or more siblings were found to be 
highest in low sodoeconomic families (166 per 100 
child years) and lowest in high sodoeconomic dass 
families (80 per 100 child yean)i Also the low 
sodoeconomic families were the least likely to send 
their infants to daycare.' Only 13% of low 
sodoeconomic infants were in daycare compared 
with 26% of the medium and 35% of the high' 
sodoeconomic dass infants. 

Rates of total LRD for girls and boys not attending 
daycare were 69 and 105, respectively, whPe gxri and 
boy infants attending daycare had rates of 123 and 
120. Rates of bronchiolitis and pneumonia were 
essentially equal for both sexes in daycare. 

A statistically significant variation in the rate of 
LTB (a component of LRD) was also found in all' 
three sodoeconomic dasses, but separate analysis of 
medium v high was found not to be significant 
(p-0062). 


No sutisticaUy significant rdationship was seen 
between total respiratory illness and parental 
smoking for the 1976-80 i^ants. Neveitbeless, data 
on severe illnesses in 1975-6 were oomparabk with 
later years, and all six episode of pneumonia ^lat 
>jrear occurred in infants of motben who smoked. 
Overall, from 1975 to 1980 there were It episodes of 
pneumonia and nine (82%) occurred in black infants 
of mothers who smoked. The highest sate of 
poeuxnonia (25) was found in infants with non- 
amployed mothers who smoked and this compared 
with a rate of 1*5 In those whh noo-employed 
ibothers who were noDHtmokers (p«0*001). 
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Dboissioo bronchiolitis and pneoxDoma in inftncs and 

chi]drexi«^ but the i^uence of aodaJ and family 
In this study we dosely monitored infants for viral factors have been little studied. Our results show a 
infecdoDS and respiratory symptoms through the 5rst higher incidence of initial infections among infants of 
year of life for five consecutive years. Since we low socioeconomic class but no significant 
ftu(£ed proved viral infection regardless of illness assodadon with any of the factors studied; Fifty five 
and all Olnesses regardless of severity, differences in per cent of the infanu bad had at [east one 
groups based on faniDy recognition of Qlness and pirainfiuenza 3 virus infection, 
patterns of medical care were miaimisedi It might (^r study indicates that lor influenza viruses 
therefore be expected that for such a ubiquitous (particularly type A) both race and number of 
group of viruses and such common Blnesses the siblings induence the rate of infection; Kim et c/* 
. impact of famDy and sodal factors would not be found that a larger percenuge of black infants 
impressive. In fact, we were unable to find any (especially boys) in hospital lor respiratory illness 
consistent overall relationship between respiratory during 11 influenza epidemics had influenza A virus 
% viral infection or illness and the soda! factors studied, mfection,** and our very different approach also gave 

We bad previousty noted a sixxular lack of overall mdications that blacks are at a greater risk for 
effect of l^east feeding on viral respiratory infection influenza A infection. The efifect of race on influenza 
and iliness in this same population.^ Within this infection was not tnfluenced by family size or 
general similarity of experience among infants living sodocconomic dass even though a larger number of 
under different cootfitioni, however, there were non-whites were in the tow sodocconomic class. The 
aelected findings of intertst, especially in reladon to present data also point to older siblings, particularly 
previous reports. This group of observations wiU be school age children, as introducers; infants were 
tuniTnarised and then discussed individually. RSV * oQQfe likely to be infected if they had school aged 
andpara 3 notably could not be confidently related to siblings in the home. This was especially true during 
any of the study factors. The mfection rates of rhino^ * the epidemic of 1975-6 as previously reported^ and 
influenza, and adenoviruses were all significantly has been observed by others.** Hall et al found that 
associated with two of the stu^ Actors but the -preschoolers were more often responsible for spread 
stronger and dearest reladonships were found for of infection within the family based on age*specific 
influenza viruses. Respiratory illness varied infection rates, but they noted that infection rates 
dgnifirantly with the study factors only when looking based on a fourfold serological rise rather than the 
at more serious fliness categories. Important trends twofold rise they used would have shifted the highest 
induded variation in severe illness rates with sex and age^spedfic mfection rates to school age diildren.** 
number of siblings while significant relationships Rhinovirus infection rates were found to ^ 
existed between LRD, socioeconomic c l a ss, and tnfluenced by sex and daycare attendance. In both 
daycare* No differences in LRD were found in instances the reason appeared to be a high rate of 
relstiM to parental smoking as an isolated factor. infectioD in giris anending daycare for which we have 

RSV ba major cause ofresptratoryiUnessih young no expiaottioo. 
children, espedally bronchioUtb and pneumonia.^ ** Variation in Qlness with sodal and family factors 
Previous studies tmve found no correlation between was geoenlly restricted to LRD rates and most of the 
RSV infecDcm and sex, race, or lodoeconomic findings reported previously also refer to LRD. Boys 
dass**^^ although sex, low sodoeconomic dass, and have been shown to have higher raus of LRD 
number of siblings, may influence the outcome of compared with girls****** at least to the age of 6. 
mfection.** •* “ Our data also show no correlation Although we found that the difference between boys 
between RSV infection and sex, race, or tnd girb was not significant for LRD, the ratio of 
sodoeeoDomie dass, andi in addition^ we found no Qlness, espedally when looking only at non-daycare 
association with daycare. The relatjonsbip to attenders, was very dose to the 60:40 ratio found 
parental smoking must be considered questionable by Gardner.* The presence of siblings has also been 
because of the Umiutions of the dau relative to tbb shown by previous studies to affect the seriousness 
virus in 1975-6. Hall er oJ also found a questionable and number of Olnesses.* ** We were unsble to show 
relationship between parental smoking and RSV that the difference in Qlness raUs between number of 
mfection so that any association continues to be . siblings was significant for LRD but the trend was 
ttsdocumented.** Sixty nine per cent of our study very suggestive. 

ii^tt t»d at iewt ope RSV infection; thU shows lo^ sodoeconomie stetus has been thought to 
the high inodcDce m this age group. influence the rate of rcspiraioiy illness by means of 

Parainfluenza type 3 virus is also a major cause of overcrowding, large family size, and inadequate 
LTB in young children and is an important cause of medical care.* ** We provided uniform medical care 


Source: https://www.industrydocunnents.ucsf.edu/docs/snyxOOOO 


e06?SCCZ02 



47 


Social Factors and rapiratory viruses 

* and ftil} found a higher rate of LRD among infants of 
low sodoecoDomic dass even when controUed for 
laxmSy sue (aitbougb numbers were small) and 
despiu the &ct that few of these infants were in 
daycare. Factors other than medical cart or famOy 
Moieem to be important influences on the inddence 
of LRD in the low sodoeconomic infants. Trends to 
more mfection and Illness in general were present in 
this group. 

Past studies have implicated daycare attendance u 
a cause of increased respiratory illness in children, 
espedally xnfants. Strangert and hodz et al noted this 
in infanu aged 6-15 months and under 12 months 
old, respectively.*^** Vthma found annual illness 
rates in daycare compared with home to be 6^5 v 
2*5.** These resulu are to agreement with our 
findings. In addition, we found that girl infants in 
daycare seem to 16se the relative ^protection** from 
LRD observed for girl infants at home. Rates of 
serious lower Kspiratory disea$e--that is, 
bronchiolitis and pneumonia-^wer equal in boy and 
girl daycare attenders. ^ 

Infants of pamu who smoked in our study were 
not at greater risk for viral infecdoo or respiratory 
illDess and even bad a lower rate of LTB. ^nie only 
exception to this was a sigaificant relationship 
between pneumonia and parental smoking 
(espedally mothers at hom^w^id^oib^ 
i;cv)dent n^en the 1975-6 data'were induded. This 
effect could not be separated from the influence of 
race or sodoeconomic dass. Our observations are in 
contrast with those of Harlap and Davies** and 
Leeder es el^ Both studies found a highly signiflcant 
relationship between passive smoking and lower 
respiratory illness, spedflcally bronchitis and 
pneumonia. Methods in these studies differed 
considerably from our own; Harlap and Davies used 
dau from large numbers of infants in hospital 
whtTzts Leeder ei e/ followed up a cohort of children 
by means of yearly questionaires. Although the totali 
number of episodes of LRD (112 induding 1975) 
experienced by the infants in our study was small by 
comparison (espedally poeumonia), ascertainment 
was more direct and Alnesses were well documented. 

•*We are gratehil to Janet Wells, PAC, and her 
predecessors for making the Houston Family Study 
possible. Dr Abel Faredes partidpited in the study, 
1975-7. Excellent management of the manuscript 
was provided by Kay Brown. Supported by contracts 
Al-92611 and AI-22672 and grant USPHS-MOl- 
RR-0188 (Clinical Research Center) from the 
National lutitutes of Health. Compuutiooal 
assistance was provided by the Qinfo projea funded 
by the Division of Research Resources of the KIH 
grant number RR-00350. 
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